INTRODUCTION
In 1997, Isabel Pérez Farfante and Brian Kensley published a landmark reference book on the ''Penaeoid and Sergestoid Shrimps and Prawns of the World.'' This comprehensive illustrated work enabled identifications down to genus level and thus became an essential handbook for those working in these groups. However, it was more than just a compilation of existing taxonomic papers and included the description of a number of new genera. The most significant and controversial action was the elevation of the six subgenera of Penaeus s. lat. to generic level. The history of these subgenera goes back to Burkenroad (1934) who divided the genus into two groups, one of which became known as ''grooved'' shrimp. Kubo (1949) made a further division of the nongrooved shrimp, while Pérez Farfante (1969) created the subgenera Fenneropenaeus, Litopenaeus, and Melicertus. Dr. L. B. Holthuis (personal communication) believed that Pérez Farfante would have preferred to raise these subgenera to genera at that time, but she agreed that if done prematurely would cause much confusion in the fishing industry. Next Tirmizi (1971) created the monospecific subgenus Marsupenaeus and Burukovsky (1972) formally nominated Farfantepenaeus for the American grooved shrimp. Thus, after waiting for over 24 years for industry to accustom itself to these changes the six subgenera were raised to generic rank (Pérez Farfante and Kensley, 1997) . This innovation had a mixed reception ranging from full acceptance to outright rejection. The editors of some journals insisted on total compliance with the new nomenclature, others accepted the former subgenera classification provided their elevation to genus was acknowledged in the paper, while some chose to maintain the use of subgeneric classifications and thus continuing to use Penaeus s. lat., feeling that there was conflicting and insufficient evidence to support the proposed taxa as being monophyletic (Davie, 2002) . So in spite of the long wait, the nomenclature of Pérez Farfante and Kensley (1997) did cause confusion both within in the industry and scientific circles. Many of those who resisted the change were hopeful that the techniques of molecular biology could resolve this dilemma.
MOLECULAR RESEARCH
Attempts to apply such techniques to the systematics and population genetics of Penaeidae go back to the late 1970s where gel electrophoresis of allozymes was used by several authors (Lester, 1979; Redfield et al., 1980; Mulley and Latter, 1980; Salini, 1987) . These studies found that the differences between morphologically close species were extremely small and led to the conclusion by Mulley and Latter, (1980) and Redfield et al. (1980) that genetic diversity in Penaeidae was amongst the lowest recorded for any animals. This conclusion was not conducive to further research on penaeid genetics until Palumbi and Benzie (1991) found that on the contrary, partial sequencing of 12S and COI mtDNA regions showed high levels of genetic divergence in four species of Penaeidae. This discovery, plus the development and availability of greatly improved DNA techniques led to significant progress in the resolution of penaeid genetics. Baldwin et al. (1998) compared 13 species of Penaeus from the Indo-Pacific, Eastern Pacific, and Atlantic Regions, representing the six genera of Pérez Farfante and Kensley (1997), using the mitochondrial cytochrome oxidase subunit I gene (mtDNA, COI). Baldwin et al. (1998) analysed their data using three tree-building methods (maximum parsimony, neighbor joining, and maximum likelihood). They concluded that the three methods ''are concordant in indicating that current subgenera assignments do not reflect evolutionary partitions within the genus Penaeus.'' They qualify this statement later by stating that they ''do not recommend taxonomic changes based on the sequence data of a single gene'' but that ''the mtDNA data raises concerns that the present taxonomy does not currently reflect the evolutionary partitions within the genus Penaeus.'' In general, the paper appeared to be a well-planned piece of research with representation from the six genera proposed by Pérez Farfante and Kensley (1997) and the major biogeographical regions of the tropical oceans. It also appeared at first sight to negate the division of Penaeus s. lat. into genera, but it appeared subsequently that one of the species had probably been mis-identified-Penaeus (Litopenaeus) setiferus was actually Penaeus (Farfantepenaeus) aztecus (Lavery et al., 2004) .
Meanwhile Maggioni et al. (2001) Baldwin et al. (1998) had used partial sequencing of the mitochondrial COI gene, Maggioni et al. (2001) used the mitochondrial 16S rRNA gene. They concluded that ''the phylogeny resulting from the 16S partial sequences showed that these species form two well-supported monophyletic clades'' consistent with the genera Farfantepenaeus and Litopenaeus of Pérez Farfante and Kensley (1997) . This was in direct contrast with the conclusion of Baldwin et al. (1998) that their data did not support this classification. Maggioni et al. (2001) attributed this major difference to the failure of the COI gene to reflect the considerable morphological differences in the thelyca of the two genera (''open'' versus ''closed''). However, as noted above, the reliability of the data of Baldwin et al. (1998) has been questioned by Lavery et al. (2004) , and the conclusions of Baldwin et al. (1998) could have been biased accordingly. Lavery et al. (2004) point out that previous analyses of penaeid phylogeny by genetic analysis had been severely constrained by data limitations in the number of species, number of genetic characters, or both. To remedy this situation mitochondrial sequences were developed for 26 of the known 28 (or 29) Penaeus s. lat. species, thus covering the maximum geographical range and using both 16S RNA and COI genes. The sequences of 19 of the 26 species were newly derived and one out-group was combined with seven pre-existing sequences to give a total of 26. All phylogenetic analyses based on the COI data set alone generated tree topologies similar to those based only on the 16S rDNA data set. However, the combination of both 16S rDNA and COI data sets provided stronger support for the best-fitting tree topology than either data set alone, but the 16S rDNA tree, although less robust, contained additional valuable species relationships for which COI sequences were not available. Both 16S rDNA and 16S rDNA þ COI trees placed species under the same subgeneric/generic groups into the same clade, except P. japonicus (Marsupenaeus) and the three Penaeus s. str. (P. monodon, P. semisulcatus, P. esculentus). In the combined data approach, there was very strong support (bootstrap 94) for the monophyletic status of the subgenera Farfantepenaeus and Litopenaeus, as well as a single clade containing these two groups. There was also strong support for the monophyletic subgenus Fenneropenaeus, although the inclusion of P. chinensis weakened this support slightly (bootstrap 87). None of the analyses supported a monophyletic status of the subgenus Penaeus s. str. However, the grouping of the four subgenera Farfantepenaeus þ Litopenaeus þ Fenneropenaeus þ Penaeus s. str. was always supported by high bootstrap values (bootstrap 89). The two remaining subgenera Melicertus and Marsupenaeus were always placed in the same clade in all analyses, but relationships among taxa within the clade were poorly resolved.
Specific phylogenetic tests of monophyly were made using the molecular data. The results of these tests on the combined data set are largely in agreement with the bootstrap tests of phylogenetic groupings given above. There are statistically significant levels of support (P , 0.05) in the data for the identity of Farfantepenaeus, Litopenaeus and Fenneropenaeus subgenera. In contrast, neither the bootstrap, nor the tests of monophyly for both the subgenera Penaeus s. str. and Melicertus were statistically significant (P . 0.05). However, there are statistically significant levels of support (P , 0.05) in the combined data for the existence of two major clades in the treeFarfantepenaeus þ Litopenaeus þ Fenneropenaeus þ Penaeus s. str. and Melicertus þ Marsupenaeus. Lavery et al. (2004) conclude by pointing out that the phylogenetic analyses have provided mixed evidence in relation to the proposal to raise the subgenera of Penaeus s. lat. to generic rank. The American Farfantepenaeus and Litopenaeus and the Indo-West Pacific Fenneropenaeus subgenera were well supported by the molecular analyses. In contrast, these analyses do not support either the existence of a Penaeus s. str. subgeneric clade, nor the existence of a monotypic subgenus Marsupenaeus. When the latter is included with the Melicertus data, the molecular analyses support this group as monophyletic. Thus there is support for the various clades, but at different levels. If the taxonomic groupings are to really reflect phylogenetic relationships, then the molecular data can support the subdivision of Penaeus s. lat. into only two natural groups, a Melicertus þ Marsupenaeus clade, and a Farfantepenaeus þ Litopenaeus þ Fenneropenaeus þ Penaeus s. str. clade. Thus, the raising of existing Penaeus s. lat. subgenera to generic level is premature. Lavery et al. (2004) wisely point out that further study, particularly using nuclear sequence data, is essential. Also, both COI and 16S rRNA loci are mitochondrial and are thus linked. Lavery et al. or at the least overworking the existing data. Because of the importance of commercial fisheries it is essential to have a workable taxonomy that can be used in the field or at the most using a low power stereomicroscope. The ultimate goal must of course be to have a taxonomy where both the morphological and molecular data are in agreement. Any attempts to devise a provisional taxonomy at this stage would only cause more confusion and should be discouraged.
CONCLUSIONS
However, the results from Lavery et al. (2004) suggest some avenues worth immediate exploration. First, are Farfantepenaeus and Melicertus as widely separated at the biomolecular level as Lavery et al. (2004, Fig . 3) show? Morphologically the differences separating them are small: the configuration of the posterior part of the gastrofrontal carina; presence or absence of dorsolateral sulci on the sixth pleomere; presence or absence of spines on the telson. Also, their facies are strikingly similar. If further molecular systematic research shows that the two subgenera are indeed close, merging them into a genus Melicertus containing all the grooved shrimp would be a welcome step. (It is worth noting here that the Melicertus of Pérez Farfante, [1969] included both groups of grooved shrimp; it was Burukovsky [1972] who created Farfantepenaeus).
Second, the relative taxonomic positions of Penaeus s. str. and Fenneropenaeus as defined by Pérez Farfante and Kensley (1997) need further research at the molecular level. There are only three species within Penaeus s. str., P. semisulcatus, P. esculentus, and P. monodon. The first two appear to be sister species, perhaps with affinities to the Fenneropenaeus group. Penaeus monodon, generally regarded as closest to the ancestral line of Penaeus, appears to stand apart. As one of the most commercially important species its biomolecular position needs further resolving.
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